An ab initio HF MO theory is applied to CuX, CuX 2 (X = F and Cl) and (CuCl) 3 . Although the detailed sequence of energy levels depends upon the basis set used, high-lying orbital energy levels have largely halogen p-like character, whereas low-lying orbital energy levels have largely Cu 3 d-like character. This is in agreement with the chemical intuition of a highly ionic character of these compounds.
Recently Mello et al. [18] reported HF and MSX a calculations of CuF 2 and CuCl 2 . Their calculations show that although the HF method gives higher orbital energies for occupied halide p-like levels than for occupied Cu 3d-like ones, the MSX" method gives reverse ordering to CuF 2 . Berkowitz et al. [15] reported UP spectra of silver halides (AgX, X = Cl, Br and I) and X U -DVM-SCC calculations of them. From their calculations they concluded that halide p-like levels lie at higher energies than Ag4d-like levels. They also reported a similar calculation on (CuCl) 3 , which shows that Cu 3d-like levels lie at higher energies than Cl 3p-like levels, although their calculation on a CuCl monomer shows that Cl 3p-like orbitals, which couple very strongly with Cu 3d, lie above and below the Cu 3d-like levels. Lee and Potts [11] have performed HF and /1SCF calculations on CuF when they interpreted their UP spectra of copper fluoride. Their zJSCF calculations show that F 2p-and Cu 3d-like levels lie in the similar energy range.
These metal halides should be rather ionic because of the large electronegativity difference between the component atoms. Then, it is expected that when a Cu atom interacts with a halogen atom, electrons transfer largely from the Cu to the halogen atom, reducing the Cu 3d orbital energy.
The present paper reports ab initio HF MO calculations on CuF, CuF 2 , CuCl, CuCl 2 and (CuCl) 3 in order to get a qualitative picture of these systems from the ab initio MO point of view.
II. Method and Model
Ab initio restricted HF MO calculations were performed. An effective potential replacing the Ar core of Cu atom was employed [20] . Then only the 0340-4811 / 81 / 0900-0967 $ 01.00/0. -Please order a reprint rather than making your own copy. In the present work, the calculation is extended to the relatively big molecule of (CuCl) 3 [31] . Linear models for the dihalides were used. The molecular axis was taken as the z-axis. In the calculation of (CuCl) 3 Tables 2 to 5 Table 5 . Orbital energies and electron populations of (CuCl) 3 in the single zeta calculation. Table 2) . That is, the halogen p like orbitals and Cu 3d like orbitals are well localized on the respective atom. In the single zeta calculations of CuF 2 and CuCl 2 (Table 3 and Table 5 shows orbital energies of (CuCl) 3 The present calculations on CuF and CuF 2 do not explain the UP spectra of copper fluoride vapour reported by Lee and Potts [11] . The present CuF calculation does not agree with the ab initio calculations reported by them because of the different basis sets used. It seems to be necessary to separate single species from a mixture in order to interprete UP spectra in detail, although it may be a very difficult task.
III. Results and Discussion
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An attempt to assign four main peaks observed in the UPS experiment on gaseous trimer, (CuCl) 3 is put forth. The present calculation suggests that the high lying two main peaks are derived mainly from CI 3p levels, whereas the low lying two peaks are derived mainly from Cu 3d levels. These results are consistent with the other results on mono-and di-halides reported in this paper. However, they do not agree with the X a calculation.
Even within the framework of X a theory, there seems to exist some discrepancy. For example, the X a reports by Berkowitz et al. [15] show that with Ag monohalide (Cl, B and I 
